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(57) ABSTRACT

An object information registration device (100) acquires
peculiar image information obtained by imaging surface pat-
terns of objects at predetermined imaging spots before the
objects are stored in containers and imaging time instants so
as to be associated with respective objects having peculiar
patterns on surfaces respectively in a manufacturing process
of the objects, acquires container identification information
identifying the containers containing the objects and time
ranges in which the objects are stored in the containers so as
to be associated with each other and registers the container
identification information corresponding to the obtained
peculiar image information so as to be associated with respec-
tive objects based on a time difference from the imaging of the
objects to the storing in the container, the imaging time
instants associated with the peculiar image information of the
objects and the time ranges associated with container identi-
fication information of containers containing the objects.
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1
OBJECT INFORMATION MANAGEMENT
SYSTEM AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a National Stage of International
Application No. PCT/JP2012/050110 filed Jan. 5, 2012,
claiming priority from Japanese application JP 2011-202702
filed on Sep. 16, 2011, the contents of all of which are incor-
porated herein by reference in their entirety.

BACKGROUND
Technical Field

The present invention relates to an object information man-
agement system, an object information management method
and a non-transitory computer readable medium.

SUMMARY

According to an aspect of the invention, there is provided
an object information management system including an
object information acquisition unit that acquires peculiar
image information obtained by imaging surface patterns of
objects at predetermined imaging spots before the objects are
stored in containers and imaging time instants so as to be
associated with respective objects having peculiar patterns on
surfaces respectively in a manufacturing process of the
objects; a container information acquisition unit that acquires
container identification information identifying the contain-
ers containing the objects and time ranges in which the
objects are stored in the containers so as to be associated with
each other; and a registration unit that registers the container
identification information corresponding to peculiar image
information acquired by the object information acquisition
unit so as to be associated with respective objects based on a
time difference from the imaging of the objects to the storing
in the container, the imaging time instants associated with the
peculiar image information of the objects and the time ranges
associated with container identification information of con-
tainers containing the objects.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 shows a system configuration diagram of an object
processing system according to an embodiment;

FIG. 2 shows respective functional block diagrams of an
object information registration device and an object informa-
tion check device;

FIG. 3 is a chart showing an example of data of manufac-
turing lines;

FIG. 4 is a chart showing an example of a surface pattern
information table;

FIG. 5 is a chart showing an example of a container infor-
mation table;

FIG. 6 is a chart showing an example of a corresponding
information table;

FIG. 7 is a chart showing an example of a shipping infor-
mation table;

FIG. 8 shows an example of a flowchart of registration
processing;
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2

FIG. 9 shows an example of a flowchart of check process-
ing.

DETAILED DESCRIPTION

Hereinafter, an exemplary embodiment for carrying out the
invention (hereinafter referred to an embodiment) will be
explained with reference to the drawings.

FIG. 1 shows a system configuration diagram of an object
processing system 1 according to this embodiment. As shown
in FIG. 1, the object processing system 1 includes a manu-
facturing system 2 manufacturing objects and an object infor-
mation management system 10 reading surface pattern infor-
mation (fingerprint information) peculiar to individual
objects manufactured in the manufacturing system 2, infor-
mation of containers containing the objects and so on and
managing these information. Here, objects may have peculiar
surface patterns. For example, pills, electronic components
and so on can be cited.

The manufacturing system 2 includes manufacturing lines
20-1 to M (M is an integer larger than 1) in which objects
(pills) are manufactured. Hereinafter, regarding the contents
common to the manufacturing lines 20-1 to M, the manufac-
turing line 20 will be used. In the manufacturing line 20
according to the embodiment, after pills are manufactured,
the manufactured pills are sequentially stored in first to Nth
(N is an integer larger than 1) container and the Nth container
is shipped. As N=2 in the example shown in FIG. 1, the
manufactured pills are gathered in the first container (lot),
then, divided in the second container (bottles, shipping con-
tainers), and the second container is shipped. Naturally, the
number of N is not limited to the example shown in FIG. 1.
For example, when N=1, the manufactured pills may be
stored in the first container (bottles, shipping containers), and
the first container may be shipped.

The object information management system 10 acquires
surface pattern information of objects and information of
containers in which the objects are stored and manages the
information during a period from the manufacture to the
shipping of the objects (pills). The object information man-
agement system 10 according to the embodiment includes an
object information registration device 100 and an object
information check device 200. The object information regis-
tration device 100 is connected to imaging apparatuses 30A-1
to M, 30B-1 to N. Hereinafter, the details of the imaging
apparatuses 30A-1 to M, 30B-1 to N and respective devices
included in the object information management system 10
will be explained. Regarding the contents common to the
imaging apparatuses 30A-1 to M, the imaging apparatus 30A
will be used. Regarding the contents common to the imaging
apparatuses 30B-1 to N, the imaging apparatus 30B will be
used.

The imaging apparatuses 30A-1 to M are imaging appara-
tuses reading surface pattern information of objects (pills)
during a period from manufacture of objects (pills) in the
manufacturing line 20 until the objects are stored in the first
container. The imaging apparatuses 30B-1 to N are imaging
apparatuses reading identification information (container
1Ds) for respectively identifying individual first to Nth con-
tainers in which pills manufactured in the manufacturing line
20 are stored.

The respective imaging apparatuses 30A-1 to M as well as
the imaging apparatuses 30B-1 to N output the read informa-
tion and time instants at which the information is read to the
object information registration device 100. The imaging
apparatuses 30A-1to M may be provided so as to correspond
to the manufacturing lines 20-1 to M and may image surfaces
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of objects (pills) with resolution of, for example, approxi-
mately 600 dpi to thereby obtain a predetermined size (for
example, 32x32 dot) as the surface pattern information. The
imaging apparatuses 30B-1 to N may read code information
such as barcode and two-dimensional code information
obtained by encoding identification information added to the
containers. In the embodiment, during a period in which the
same container 1D is read by, for example, the imaging appa-
ratuses 30B-i (i=1 to N), awork (feeding work) of storing pills
into containers identified by the container ID is performed.

The object information registration device 100 registers
information of objects (pills) and containers in which the
objects (pills) are stored so as to be associated with each other
based on information inputted from the imaging apparatus
30A and the imaging apparatus 30B. Specifically, the object
information registration device 100 receives inputs of surface
pattern information obtained by imaging respective objects
(pills) and imaging time instants from the imaging apparatus
30A as well as receives inputs of container IDs read with
respect to respective containers and time instants at which the
container IDs have been read (storing time instants of pills
with respect to containers). Then, the object information reg-
istration device 100 specifies container IDs with which sur-
face pattern information (basic pattern information) should
be associated based on a time difference between the imaging
time instant and the storing time instant with respect to the
container in the manufacturing line 20 in which the objects
are manufactured, registering the specified surface pattern
information and the container IDs so as to be associated with
each other.

The object information check device 200 receives an iden-
tification request including surface pattern information (tar-
get pattern information) and the container ID of an object as
an identification target from a not-shown client apparatus.
Then, the object information check device 200 extracts the
surface pattern information registered so as to be associated
with the received container ID by the object information
registration device 100 as check candidates, and checks the
extracted surface pattern information of the check candidates
with the target pattern information, thereby specifying sur-
face pattern information corresponding to the target pattern
information. When corresponding surface pattern informa-
tion is specified by the above process, the object information
check device 200 provides information stored by being asso-
ciated with the surface pattern information to the client appa-
ratus as a check result, and when the corresponding surface
pattern is not specified, the object information check device
200 may provide information indicating the fact to the client
apparatus as a check result.

Hereinafter, the details of functions included in the object
information registration device 100 and the object informa-
tion check device 200 will be explained with reference to
respective functional block diagrams of the object informa-
tion registration device 100 and the object information check
device 200 shown in FIG. 2.

First, functions included in the object information registra-
tion device 100 will be explained. As shown in FIG. 2, the
object information registration device 100 includes a storage
unit 102, a surface pattern information acquisition unit 104, a
container information acquisition unit 106, a time difference
calculation unit 108, an information associating unit 110 and
a shipping information registration unit 112.

The functions of respective units included in the object
information registration device 100 may be realized by a
computer which has a control unit such as a CPU, a storage
unit such as a memory, an input/output unit for transmitting
and receiving data with respect to external devices and so on
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reading and executing a program stored in a computer-read-
able information storage medium. The program may be sup-
plied to the object information registration device 100
included in the computer by information storage media such
as an optical disc, a magnetic disc, a magneto-optical disc and
a flash memory, and may also be supplied to the object infor-
mation registration device 100 through data communication
networks such as Internet.

The storage unit 102 is realized by a hard disk or a semi-
conductor memory, storing data and programs. The storage
unit 102 stores previously stored data, data inputted from the
imaging apparatuses 30A, 30B and the like.

FIG. 3 shows an example of data of the manufacturing line
20 as one of data stored in the storage unit 102. As data of the
manufacturing line 20 shown in FIG. 3, the manufacturing
line ID identifying each manufacturing line 20 included in the
object processing system 1, the imaging apparatus ID identi-
fying the imaging apparatus 30A installed in each manufac-
turing line 20, the distance from a position where the imaging
apparatus 30A is installed in each manufacturing line 20 to
the position where the objects (pills) are stored in the con-
tainer and the conveyance speed of each manufacturing line
20 are stored so as to be associated with one another.

The surface pattern information acquisition unit 104
acquires surface pattern information obtained by imaging
surface patterns of objects (pills) manufactured in the manu-
facturing line 20 from the imaging apparatus 30A. In this
embodiment, the surface pattern information acquisition unit
104 sequentially acquires imaged surface pattern information
and imaging time instants from the imaging apparatus 30A,
and sequentially stores the acquired information in the stor-
age unit 102.

FIG. 4 shows an example of a surface pattern information
table storing surface pattern information acquired by the sur-
face pattern information acquisition unit 104. In the surface
pattern information table shown in FIG. 4, the object ID
identifying respective objects (pills), the surface pattern
information of respective objects, the imaging time instant at
which the surface pattern information is imaged and the imag-
ing apparatus ID of the imaging apparatus 30A which has
imaged the surface pattern information are stored so as to be
associated with one another.

The container information acquisition unit 106 acquires
identification information of containers containing objects
(pills) from the imaging apparatus 30B. In the embodiment,
the container information acquisition unit 106 may acquire
container information including container IDs read by the
imaging apparatus 30B-i (i=1 to N) and read time instants of
the container IDs and may store the acquired container infor-
mation in the storage unit 102. At this time, the container
information acquisition unit 106 may acquire both the con-
tainer 1D (original container ID) of an original container (the
i-th container) from which objects (pills) are moved and the
container ID of a destination container (the i-th +1 container)
to which objects (pills) are moved (for example, to be repack-
aged).

FIG. 5 shows an example of a container information table
storing container information acquired by the container infor-
mation acquisition unit 106. In the container information
table shown in FIG. 5, the container ID identifying respective
containers, the original container ID identifying an original
container in which objects to be stored in the container have
been stored before, the reading start time instant of the con-
tainer ID (feeding start time instant of objects to the con-
tainer), the reading end time instant of the container ID (feed-
ing end time instant of objects to the container) and the
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imaging apparatus 1D of the imaging apparatus 30B which
has read the container ID are stored so as to be associated with
one another.

The time difference calculation unit 108 calculates the time
difference of movement from an imaging position at which
the object is imaged by the imaging apparatus 30A arranged
in the manufacturing line 20 to a storing position at which the
object is stored in the container. For example, the time difter-
ence calculation unit 108 may calculate a period of time
obtained by dividing the distance from the imaging position
to the storing position by the conveyance speed as the time
difference in each manufacturing line 20 based on data of the
manufacturing line 20 shown in FIG. 3 which is stored in the
storage unit 102.

The information associating unit 110 associates the surface
pattern information acquired by the surface pattern informa-
tion acquisition unit 104 and the container information (con-
tainer ID) acquired by the container information acquisition
unit 106 based on the time difference calculated by the time
difference calculation unit 108. For example, the information
associating unit 110 specifies the container ID in which a
period of time obtained by adding the imaging time instant
associated with the object ID in the surface pattern informa-
tion table to the time difference calculated in the time differ-
ence calculation unit 108 concerning the manufacturing line
20 manufacturing the object of the object ID is within a
feeding time range (from the feeding start time instant to the
feeding end time instant) in the container 1Ds relating to the
first container in the container information table (the ID of the
container to which objects are directly fed from the manufac-
turing line 20 and read by the imaging apparatus 30B1), and
registers the specified container ID and the object ID in the
storage unit 102 so as to be associated to each other. Further-
more, the information associating unit 110 executes process-
ing of searching a record having the container 1D associated
with the object ID as the original container ID from the
container information table, and registering the container ID
included in the searched record in the storage unit 102 by
further associating the container ID with the object ID until no
new records are searched.

FIG. 6 shows an example of a corresponding information
table registered in the storage unit 102 by the information
associating unit 110. In the corresponding information table
shown in FIG. 6, the object ID, the surface pattern informa-
tion, the first to the N-th container ID and the manufacture
information such as the manufacturing line ID are stored so as
to be associated with one another. The i-th (i=1 to N) con-
tainer IDs indicates a group of container IDs respectively read
by the imaging apparatus 30B-i, and specifically, the first
container ID includes container IDs of containers to which
objects are directly fed from the manufacturing line 20, and
the N-th container ID includes container IDs of containers for
shipping (shipping containers). The manufacture information
may include not only the manufacturing line ID but also the
manufacture place (factory name), the manufacture date,
identification information of workers (worker’s names,
worker IDs and so on).

The shipping information registration unit 112 registers
shipping information concerning objects manufactured in the
manufacturing line 20 in the storage unit 102. The shipping
information may include, for example, information of ship-
ping destinations of shipping containers containing objects,
information of shipping dates, identification information of
transporting vehicles (vehicle IDs) transporting containers
and so on.

FIG. 7 shows an example of a shipping information table
registered by the shipping information registration unit 112.
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In the shipping information table shown in FIG. 7, the con-
tainer ID of the shipping container, the shipping destination,
the shipping date and the vehicle ID are stored so as to be
associated with one another.

Next, the details of functions included in the object infor-
mation check device 200 will be explained with reference to
the functional block diagram shown in FIG. 2.

As shown in FIG. 2, the object information check device
200 includes a check request receiving unit 202, a check
candidate extraction unit 204, a check unit 206, an output
information generation unit 208 and an output information
providing unit 210.

The functions of respective units included in the object
information check device 200 may be realized by a computer
which has a control unit such as a CPU, a storage unit such as
a memory, an input/output unit for transmitting and receiving
data with respect to external devices and so on reading and
executing a program stored in a computer-readable informa-
tion storage medium. The program may be supplied to the
object information check device 200 included in the computer
by information storage media such as an optical disc, a mag-
netic disc, a magnetic tape, a magneto-optical disc and a flash
memory, and may also be supplied to the object information
check device 200 through data communication networks such
as Internet.

The check request receiving unit 202 receives a check
request including surface pattern information (target pattern
information) and/or the container ID of the identification
target from the client apparatus.

The check candidate extraction unit 204 extracts surface
pattern information stored in the storage unit 102 by being
associated with the container ID as candidates to be checked
with target pattern information based on the container 1D
received from the check request receiving unit 202. Specifi-
cally, the check candidate extraction unit 204 searches
records including the container ID received by the check
request receiving unit 202 from the corresponding informa-
tion table stored in the storage unit 102 and extracts surface
pattern information included in the searched records as can-
didates to be checked with the target pattern information.

The check unit 206 checks target pattern information
received by the check request receiving unit 202 and surface
pattern information of the candidates extracted by the check
candidate extraction unit 204 respectively, determining
whether there is information corresponding to (matching) the
target pattern information in the surface pattern information
of candidates. Then, the check unit 206 outputs the check
result to the output information generation unit 208.

The output information generation unit 208 generates out-
put information to be provided to the client apparatus based
on the check result inputted from the check unit 206. For
example, when surface pattern information corresponding to
the target pattern information has been obtained by the check
unit 206, the output information generation unit 208 may
include information associated with the surface pattern infor-
mation (for example, information of a manufacturing factory,
information of the manufacturing line 20, information of a
manufacturing date, shipping information and so on) in out-
put information. When surface pattern information corre-
sponding to the target pattern information has not been
obtained by the check unit 206, the output information gen-
eration unit 208 may include the fact that there is a possibility
that the target object (pill) has not been manufactured in
managed factories in output information.

The output information providing unit 210 provides output
information generated by the output information generation
unit 208 to the client apparatus. For example, the output



US 9,045,283 B2

7

information providing unit 210 may transmit the generated
output information to the client apparatus.

Next, the flow of processing performed in the object infor-
mation management system 10 will be explained with refer-
ence to flowcharts shown in FIG. 8 and FIG. 9.

FIG. 8 shows an example of a flowchart of registration
processing. As shown in FIG. 8, the object information reg-
istration device 100 acquires surface pattern information
obtained by imaging a surface pattern of an object manufac-
tured in the manufacturing line 20 from the imaging apparatus
30A (S1101) and stores the acquired surface pattern so as to
be associated with an imaging time instant (S1002).

Next, the object information registration device 100
acquires identification information of a container (container
1D) read by the imaging apparatus 30B in a process of storing
objects manufactured in the manufacturing line 20 in the
container (S1003), storing the acquired identification infor-
mation (container ID) so as to be associated with a time range
in which the identification information is read (S1004).

The object information registration device 100 stores the
acquired surface pattern information and the container ID so
as to be associated with each other in a database based on the
time difference from the imaging of the object to the storing
in the container (S1005) and ends the processing.

FIG. 9 shows an example of a flowchart of check process-
ing. As shown in FIG. 9, the object information check device
200 receives a check request including surface pattern infor-
mation of the identification target (target pattern information)
from the client apparatus (S2001). Here, when the container
1D is included in the received check request (S2002: Y), the
object information check device 200 selects surface pattern
information stored in the database so as to be associated with
the container ID as check candidates (S2003). On the other
hand, when the container ID is not included in the check
request received by the object information check device 200
in S2002 (S2002: N), the object information check device 200
selects all surface pattern information stored in the database
as check candidates (S2004).

The object information check device 200 checks the
selected surface pattern information of check candidates with
the target pattern information respectively (S2005), generat-
ing output information based on the check result (S2006) and
transmitting the output information to the client apparatus
(S2007) to end the processing.

In the object information management system 10
explained as the above, surface pattern information peculiar
to individual objects and identification information identify-
ing containers containing individual objects are registered so
as to be associated with each other at the time of manufactur-
ing objects, and the number of surface pattern information to
be checked with the target object can be narrowed down by
using the identification information of containers containing
the target object, thereby reducing the processing load.

The present invention is not limited to the above embodi-
ment. For example, the storage unit 102 of the object infor-
mation registration device 100 can be provided as a database
server separately from the object information registration
device 100 and the object information check device 200, as
well as the object information registration device 100 and the
object information check device 200 can be provided as an
integral device.

The foregoing description of the exemplary embodiments
of'the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
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and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and
their equivalents.

The invention claimed is:

1. An object information management system comprising:

an object information acquisition unit configured to
acquire surface pattern image information obtained by
imaging surface patterns of objects at predetermined
imaging spots before the objects are stored in containers
and imaging time instants associated with respective
objects having surface patterns respectively during a
manufacturing process of the objects;

a container information acquisition unit configured to
acquire container identification information identifying
the containers containing the objects and associated time
ranges during which the objects are stored in the con-
tainers; and

a registration unit configured to register the container iden-
tification information corresponding to surface pattern
image information acquired by the object information
acquisition unit associated with respective objects based
on a time difference from the imaging of the objects to
the storing in the container, the imaging time instants
associated with the surface pattern image information of
the objects and the time ranges associated with container
identification information of containers containing the
objects.

2. The object information management system according

to claim 1, further comprising:

a calculation unit configured to calculate the time differ-
ence based on a distance from the imaging spot to a
storing spot in the container and conveyance speed of the
objects during the manufacturing process.

3. The object information management system according

to claim 1,

wherein the object information acquisition unit is further
configured to acquire manufacture information concern-
ing the manufacturing process of the objects associated
with surface pattern image information obtained by
imaging surface patterns of the objects,

wherein the container information acquisition unit is fur-
ther configured to acquire shipping information con-
cerning the shipping of the containers associated with
container identification information of the containers,
and

wherein the registration unit is configured to register the
container identification information corresponding to
surface pattern image information acquired by the object
information acquisition unit associated with the manu-
facture information associated with the surface pattern
image information and shipping information associated
with the container identification information.

4. The object information management system according

to claim 1, further comprising:

a receiving unit configured to receive a taken image
obtained by imaging the surface pattern of an object as
an identification target and container identification
information of a container containing the object;

an extraction unit configured to extract image information
registered by being associated with container identifica-
tion information received by the registration unit; and
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an output unit configured to output a result obtained by
respectively checking the image information extracted
by the extraction unit with the received taken image.

5. The object information management system according

to claim 1, further comprising:

a shipping container information acquisition unit config-
ured to acquire shipping container identification infor-
mation, for identifying shipping containers for shipping
to which objects stored in the container in the manufac-
turing process are moved, associated with the container
identification information of containers,

wherein the registration unit is configured to register the
container identification information corresponding to
the surface pattern image information acquired by the
object information acquisition unit and the shipping
container identification information acquired by the
shipping container information acquisition unit associ-
ated with the container identification information by
associating these information to each other.

6. The object information management system according

to claim 5, further comprising:

a receiving unit configured to receive a taken image
obtained by imaging the surface pattern of an object as
an identification target and shipping container identifi-
cation information of a shipping container containing
the object;

an extraction unit that configured to extract image infor-
mation registered by being associated with shipping
container identification information received by the reg-
istration unit; and

an output unit configured to output a result obtained by
respectively checking the image information extracted
by the extraction unit with the received taken image.

7. An object information management method comprising:

acquiring surface pattern image information obtained by
imaging surface patterns of objects at predetermined
imaging spots before the objects are stored in containers
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and imaging time instants associated with respective
objects having surface patterns respectively during a
manufacturing process of the objects;
acquiring container identification information identifying
the containers containing the objects and associated time
ranges during which the objects are stored in the con-
tainers; and
registering the container identification information corre-
sponding to the acquired surface pattern image informa-
tion associated with respective objects based on a time
difference from the imaging of the objects to the storing
in the container, the imaging time instants associated
with the surface pattern image information of the objects
and the time ranges associated with container identifi-
cation information of containers containing the objects.
8. A non-transitory computer readable medium storing a
program causing a computer to execute a process for manag-
ing an object information, the process comprising:
acquiring surface pattern image information obtained by
imaging surface patterns of objects at predetermined
imaging spots before the objects are stored in containers
and imaging time instants associated with respective
objects having surface patterns respectively during a
manufacturing process of the objects;
acquiring container identification information identifying
the containers containing the objects and associated time
ranges during which the objects are stored in the con-
tainers; and
registering the container identification information corre-
sponding to the acquired surface pattern image informa-
tion associated with respective objects based on a time
difference from the imaging of the objects to the storing
in the container, the imaging time instants associated
with the surface pattern image information of the objects
and the time ranges associated with container identifi-
cation information of containers containing the objects.
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